N-alkylation of poloxamines modulates micellar assembly and encapsulation and release of the antiretroviral efavirenz.
Poloxamines (X-shaped poly(ethylene oxide)-poly(propylene oxide) (PEO-PPO) diblocks connected to a central ethylenediamine group) were N-methylated and N-allylated with the aim of widening their versatility as drug nanocarriers. The self-aggregation properties of various derivatives, covering a wide range of molecular weights and EO/PO ratios, were thoroughly investigated. The cytocompatibility of different modified poloxamines was compared to that of the pristine counterparts by MTT and LDH assays. The most hydrophilic varieties were highly cytocompatible even at concentrations of 5%. Toward the optimization of the oral pharmacotherapy of the Human Immunodeficiency Virus (HIV) infection in pediatric patients, the encapsulation and in vitro delivery of efavirenz (EFV), a lipophilic first-line antiretroviral drug, were evaluated. Pristine and N-alkylated poloxamines behaved as highly efficient EFV solubilizers enhancing the aqueous solubility of the drug between 166 and 7426-times. EFV promotes self-micellization of poloxamines; their tiny structural modification (i.e., just one methyl- or allyl-group) being able to regulate drug/micellar core interaction. Despite the physical stability of the micelles against dilution in physiological mimicking fluids, the N-alkylated derivatives were slightly more prone to disassembly promoting EFV release from the micellar reservoir. For all the derivatives evaluated, the in vitro release fitted zero-order kinetics and was sustained for at least 24 h. These findings point out N-alkylated poloxamines as promising nanocarriers for oral or parenteral drug delivery.